The majority of other cases was reported during the period from the middle of November to the end of December, and no report was made after the end of December (Fig.1 ). Geographical distribution of those cases was as follows : 6 cases in Ogawa-town,5 in Okawa-village,4 in Taira-village and 1 each in Miyamae-, Matsuyama and Takasaka-village of Hiki-district and 2 in Okawara-village of Chichibu-district. The occurrence of those patients was quite sporadical and there was no trace of case to case infection. But there was a family, two members of which (father and his son) suffered from typhus fever. The onset of the disease for the son was Oct. 27th, and that for the father Dec. 1st. The numbers of male and female cases were 10 each.
Their age distribution was from 13 to 69, and most of them were in the range from 20 to 40 years old.
Their occupations were physician, chief of police station, farmer, merchant, student etc, and no relation was found between their occupations and the morbidity. There had been no report, so far, on murine typhus in the districts of Saitama Prefecture. Why did such a number of cases occur during the fall in this area? Rat control without dusting or spray of insecticides like DDT was carried out from the beginning of September and many rats were trapped or killed in the houses of this district. It was pointed out, therefore, that there might exist a high possibility of the inhabitants in this area exposed to the danger of the infection with rat fleas well known as a vector of murine typhus. Rat control should be carried out with some measures to control the exoparasites of rats, too.
2) Serological investigation : Serological tests such as Weil-Felix reaction (WFR), complement fixation test (CFT) and rickettsical agglutination test (R-aggl. T) were performed on 58 serum samples collected from 19 out of 20 clinically suspected typhus cases during the period from 9th to 223rd day of disease (Table 1) . Table 1 . The blood samples were collected from those 3 cases while they were still at the febrile stage on 10th, 14th and 10th day of the disease respectively . An amount of 3 to 4 cc of blood to be tested was inoculated intraperitoneally into each male guinea-pig (Fig-2) . The rectal temperature was taken and the scrotal reaction was carefully observed . If any typhus suspected fever or
Neill-Mooser's reaction (NMR) was seen in the guinea-pig inoculated , after a certain incubation period, the animal was sacrificed to find out rickettsia in the smear of tunica vaginalis testis and to transfer to the next passage.
The serum was collected from the animals with or without typhus symptoms for making CFT which was observed for 2 or 3 weeks .
If the animals did not show any typhus symptoms, blind passage was undertaken with the emulsion of the brain injecting into rats alternating with guinea-pigs because all the patients had serologically been diagnosed as murine typhus and albino rats were known to develop Maxcy's phenomenon. When the guinea-pigs developed typical murine typhus, it was very easy to transfer rickettsia into mouse, rat, guinea-pig, embryonated egg and Zinsser's slant ager. Three strains, Nos.14,15 and 16, were adapted in the yolk sac and the antigens were prepared from each of them.
By CFT the antigens were confirmed to be Rickettsia typhi. WFR and CFT were made on each of them. They were diagnosed as murine typhus. The wife who looked normal was bled on April 10th for serological examinations. WFR on the specimen from the wife was positive with the titer 1:40 while the CFT and R-aggl. T were negative. Multiple occurrence of murine typhus in one family like this was observed in the other prefectures too : Saitama (2 cases), Hyogo (2 cases), Nara (2 cases) and Aomori (3 cases) during the typhus season as shown in Table   3 . It is interesting to note that many murine typhus cases occurred nearly almost simultaneously in one family during the epidemic season of louse-borne typhus. There are many reports of two or three cases in one family. Umeda5), Sakuno), Ozaki7) and Shimizu8) reported such cases in Manchuria, Ogawa9) in Northern China, Nakamura10), Enjoji11), Ro12), Azuma13) and Inoue14) in Korea, Kawahigashi15) and Yoshimura16) in Formosa, Iki17(Kagawa), Asami18) (Hyogo), Matsukawa19) (Gifu), Kajikawa21) (Osaka) and Nagai22) (Kagawa) in Japan. Ochiai20) reported on 10 cases in one family during a period of two months in Nagoya which were murine typhus cases confirmed by isolation of the rickettsia. In view of these literatures, murine typhus seems to spread by case to case infection like epidemic typhus. The antibody for S appeares earlier than that for E or M in CFT of the typhus fever (Berge29) and Kitaoka28)). All the cases mentioned above were examined by WFR, CFT and R-aggl. T and were diagnosed as murine typhus. Most of them showed no cross reaction for E while some showed strong cross reaction for both E and M and in a few cases it was impossible to make the differentiation of murine typhus and epidemic typhus as they showed the same titer for both E and M . It is not clew why some had cross reaction while some did not. Three strains of Rickettsia typhi were isolated from the blood samples of 3 cases taken at their febrile stage by transferring them into guineapigs alternating with rats and mice, or into embryonated eggs and Zinsser's slant ager culture.
The antigens prepared from infected yolk sac were identified each as Rickettsia typhi.
The multiple occurrence of murine typhus was presumably due to the rat control without insect control which had been made just before the outbreak of murine typhus. It should be emphasized that the rat control should be combined with insect control. No cross reaction was observed in some cases while strong cross reaction in the other cases. It was impossible to differentiate epidemic typhus from murine because the CFT titer was equal for both E and M. As to the reason why, it is not clear.
It is presumably due to the individual factors rather than to the etiologic factors.
2) From December 1948 to January 1949, six typhus-fever-like cases were reported in one district of Niigata Prefecture. Epidemiological survey and serological tests were made for murine typhus. It is the first report on murine typhus in Niigata Prefecture. Rickettsial isolation was negative in 2 cases.
3) During the outbreak of epidemic typhus in Tokyo, Yokohama and others in the spring of 1950, three out of five members of one family suffered from the typhus-fever-like disease.
They were considered to be espidemic typhus but serological test and epidemiological factor did not support it. Multiple occurrence of murine typhus in one family like this was reported in Hyogo (2 cases), Nara (2 cases) and Aomori (3 cases).
However, there was no evidence for case to case infection. They were concurrent or quite independent infection.
Murine typhus in Niigata is now under investigation by Dr. Ito and Dr. Sasakawa in a larger scale.
